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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein.

The IES disclaims liability for any injury to persons or property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this document.

In issuing and making this document available, the IES is not undertaking to render professional or other services for or on
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or entity to someone
else. Anyone using this document should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

The IES has no power, nor does it undertake, to police or enforce compliance with the contents of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for compliance with this document. Any
certification or statement of compliance with the requirements of this document shall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements for due process,
consensus, and other criteria have been met by the standards developer.

Consensus is established when, in the judgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and materially affected interests. Substantial agreement means much more than a simple majority,
but not necessarily unanimity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether that person has approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no circumstances give an interpretation
to any American National Standard. Moreover, no person shall have the right or authority to issue an interpretation of an
American National Standard in the name of the American National Standards Institute. Requests for interpretations should
be addressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from

the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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Approved Method: IES Spatial Daylight Autonomy (sDA) and Annual Sunlight Exposure (ASE)

Assessing the dynamic qualities of a daylit space
requires different methods of assessment than those
that have been developed for a space that is electrically
illuminated. With electric lighting, average illuminance is
a significant and useful metric, especially in designs that
aim to provide general illumination at a predetermined
target illuminance. However, in a daylit space, average
illuminance has less meaning and utility in practice. One
reason is purely spatial; for example, sidelitenvironments
inherently have non-uniform illuminance distributions
due to the geometric relationship of room and aperture,
as well as internal shading from furnishings. Typically,
there are high illumination levels near a window, which
quickly diminish with increased distance from these
daylight apertures.

Other reasons are both spatial and temporal; the
daylight sources of sun, sky, and clouds vary in luminous
intensity and position each moment of the day and over
the course of a year, and corresponding illumination
within a space varies relative to the geometry of
daylight apertures such as windows and skylights. In
addition, it is well known that building occupants can
have a profound impact on daylight availability through
their operation of window management devices, such
as blinds, shades, or variable transmission glass. These
may be integral to an original design or, perhaps more
frequently, are subsequently retrofitted onto existing
windows to improve occupant comfort. Finally, interior
daylightillumination can easily be an order of magnitude
brighter than the illumination provided by electric
lighting, thus shifting the adaptation levels of the eye.
Therefore, human perception of illuminance sufficiency
in spaces with daylight and/or direct sunlight is more
complex than in spaces illuminated only by electric
lighting.

Because daylight illumination levels are dynamic,
the performance of daylight needs to be considered
over time. Evaluation of annual daylight performance
integrates these variations over one full year, including
both daily and seasonal variations. Because the
availability of daylight is highly dependent upon local
climate conditions, especially the daily and seasonal

balance of daylight provided from direct sunlight
versus the sky and clouds, accounting for local climate
conditions is also critical. The optimal design of a daylit
system is likely to be very different for a foggy coastline
location compared to an inland desert or mountaintop.

Over the last few decades, a variety of daylighting
metrics have been proposed and implemented in
simulation tools to overcome the inability of older
metrics and earlier tools to assess these dynamic
conditions. Most of these metrics require substantial
computational power to process a large number of
input variables, such as the geometry of building, site,
and surround; climate data; occupancy schedules; and
criteria for operating window management devices
to control excessive sunlight. Because the accuracy,
variability, and formatting of inputs and outputs can
be quite challenging, interpretation of these metrics
has become problematic. This document describes a
standardized analysis methodology that results in a pair
of daylight performance metrics that can be used to
compare across designs, building types, and locations.

1.1 Introduction

This document describes two annual daylight
performance metrics, spatial Daylight Autonomy (sDA)
and Annual Sunlight Exposure (ASE), which provide two
useful dimensions for evaluating daylight performance.
Both metrics are generated via a similar computer-
based simulation methodology that uses a full year of
hourly weather data to calculate illuminance values
inside a given architectural space. The sDA metric is
distinguished from many others in that it explicitly
accounts for the movement of operable shading devices
at daylight apertures, which hereafter in this document
will be collectively referred to as blinds.

Spatial Daylight Autonomy reports on the level and
prevalence of daylight in a space over the course of a
year, after the operation of any daylight management

devices at the aperture. Thus, sDA B’drffi‘iiﬁ*énts
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questions “Will this be a sufficiently daylit space?” and
“How much of this space, or building, is illuminated by
daylight?”

Annual Sunlight Exposure reports on the amount of
direct beam sunlight that could potentially enter a
space given its fixed architectural geometry, before the
operation of blinds. Thus, ASE addresses the questions
“What is the risk of visual discomfort from too much
sunlight in this space?” and “Should design changes and
additional daylight management devices be considered
to reduce this risk?”

1.2 Changes From IES LM-83-12

ANSI/IES LM-83-22 is an update of the previous
publication, IES LM-83-12, Approved Method: IES Spatial
Daylight Autonomy (sDA) and Annual Sunlight Exposure
(ASE)." It includes a few modifications and additional
details on how these metrics are to be computed, as well
as recommended tables for the reporting of simulations
to produce these metrics. A brief summary of these is
provided in this section, with specific details on these
topics included in later sections of this document.

Changes related to sDA involve both changes to the
simulation process and to the model requirements. First,
a lower illuminance threshold value of 150 lux (15 fc) may
now be applied, in place of the standard value of 300 lux
(30 fc)," in spaces with less critical visual tasks. In addition,
areas or spaces where no critical visual task is performed,
or where direct sunlight may be desired (such as areas
of a building that are planned to be sunlight tolerant),
may be excluded from the daylighting analysis area,
but if so, those designated areas shall be excluded from
both sDA and ASE reporting. Dirt depreciation factors
are now required on all glazing surfaces for simulation
of these metrics. This document also clarifies that in
simulating sDA, blinds are required to be included on
all image-preserving glazing, including skylights. For
window groups and the control of blinds in an sDA
analysis, windows that are within +10 degrees in azimuth

" In 2019-20 the llluminating Engineering Society implemented
10:1 instead of 10.76:1 lux-footcandle conversion method for the
Recommended Practice llluminance Tables. For IES LM-83, sDA
and ASE values will vary depending upon the conversion method
used. Lighting practitioners are encouraged to use lux when
feasible.

orientation may be included in the same window group,
but finer angular separation is permitted. In addition, all
glazing area covered by a single blind is required to be
placed into the same window group, but any windows
that are independently controlled may be assigned to
separate window groups. To simplify sDA calculations
for daylight apertures with dynamic glazing, an optional
simplified approach is provided, which may be applied
in the simulations instead of modeling the actual control
algorithm that will be applied in the building.

Second, as described in Section 3.0, ASE is now reported
two different ways to account for the use of automated
daylight management systems. The gross ASE considers
all image-preserving glazing, while the net ASE considers
only the image-preserving glazing areas that do not
apply an automated daylight management system (i.e.,
apertures with, for example, automated blind systems or
dynamic glazing are not considered in the calculation of
net ASE). If there are no automated daylight management
systems at the daylight apertures in a building, then the
gross and net ASE values are the same.

Finally, guidelines for the tabular reporting of space
and building simulations of the metrics discussed
in this document are presented, and a procedure to
compute the total sDA of a whole building is provided.
These formatted tables may be helpful for performance
assessment by the design team as well as for submission
for code compliance review or other documentation of
daylighting performance, such as required by a rating
organization.

1.3 Background and Scope

Spatial Daylight Autonomy and Annual Sunlight
Exposure are intended for application to common
workplace environments and can be used for evaluating
a single space or a collection of spaces across a building.
The foundational research? was conducted in open
offices, classrooms, meeting rooms, multipurpose
rooms, library spaces, and service areas in lobbies.
Therefore, the metrics are most applicable to spaces
with similar visual tasks and occupancy patterns. The
studied spaces were located in the continental United
States, and thus are most applicable to similar latitudes
(35 to 55 degrees) and for occupants with similar cultural

backgrounds and experiences with dayl%cu ments
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